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Discussion and Decision
1 Introduction
MBS multicast reception in RRC_INACTIVE is one of the objectives in R18 MBS enhancement. 
This contribution gives our views on the leftover issues on CFR configuration and on MAC operation. 
2 Discussion

2.1 CFR configuration
RAN2 made the following agreements on multicast CFR configuration in previous meeting, and there are two leftover issues for further discussion. 
	RAN2#121b-e agreements
·   From the location&bandwidth and SCS configuration perspective, follow R17 MBS broadcast CFR principle (i.e. case A,C,E) to provide multicast CFR configuration in RRC_INACTIVE.
·   Multicast CFR in RRC_INACTIVE and broadcast CFR can be configured differently. 
· FFS whether we need to restrict that one CFR is completely contained within the other in this case (we should understand what the issue is otherwise).

·   Case B and case D are not supported for multicast CFR in RRC_INACTIVE;

·   Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different is up to NW implementation. FFS whether this causes some issues which need to be addressed.
·  The same CFR is used for multicast MCCH and MTCH. It can be revisited if there is any issue found, e.g. for RedCap UEs.


·   Multicast CFR in RRC_INACTIVE and broadcast CFR can be configured differently. 

· FFS whether we need to restrict that one CFR is completely contained within the other in this case (we should understand what the issue is otherwise).

About the restriction of multicast CFR and broadcast CFR configurations, we donot see the need to specify the restriction in spec, and the configuration can be up to network implementation. For the UE who is only receiving multicast or broadcast service, it only uses one CFR configuration and there is no issue. For the UE who would like to receive multicast and broadcast simultaneously in RRC_INACTIVE state, if the UE cannot handle the non-overlapped multicast and broadcast CFR configurations in RRC_INACTIVE, UE can initiate RRC connection resume procedure and receive the multicast MBS in CONNECTED state. 
Proposal 1: Confirm that there is no restriction on the multicast CFR in RRC_INACTIVE and the broadcast CFR configuration in the same cell.
·   Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different is up to NW implementation. FFS whether this causes some issues which need to be addressed.
According to the different configuration structure used for connected multicast configuration and inactive multicast configuration, UE will apply the full set of the multicast configuration in the corresponding RRC state. When UE enters RRC_INACTIVE, it will apply the inactive multicast configuration directly without considering whether the configuration is same or different from that in RRC_CONNECTED. 
Proposal 2: Confirm that the multicast CFR configuration in RRC_CONNECTED state and in RRC_INACTIVE state can be same or different, and it’s up to network implementation.   
2.2 MAC operation 

Open issue 1: Whether DRX Command MAC CE is applicable for inactive multicast DRX operation?
In R17 multicast DRX operation in RRC_CONNECTED state, network can use DRX Command MAC CE to request a specific MBS multicast session to leave DRX active time, and network will stop the scheduling data for this MBS multicast session. 
For R18 inactive multicast DRX operation, since the R17 multicast DRX operation is reused for it and the purpose of DRX command MAC CE is still applicable for the inactive multicast DRX operation, network can also send the DRX Command MAC CE to inform RRC_INACTIVE UE out of DRX active time for a specific multicast session, which is good for UE power. 
Proposal 3: DRX Command MAC CE is applicable for inactive multicast DRX operation.
With the proposal 3, we can remove the Editor Note 1. 
	5.7b
Discontinuous Reception (DRX) for MBS Multicast

……

1>
if a DRX Command MAC CE indicated by PDCCH addressed to a G-RNTI or G-CS-RNTI, or by a configured downlink multicast assignment is received:

2>
stop drx-onDurationTimerPTM of the DRX for this G-RNTI or G-CS-RNTI;

2>
stop drx-InactivityTimerPTM of the DRX for this G-RNTI or G-CS-RNTI.



Open issue 2: FFS on the timepoint to start the drx-HARQ-RTT-TimerDL-PTM

RAN2 agreed the inactive multicast DRX operation of starting the HARQ RTT timer and retransmission timer upon the MTCH reception failure, and also agreed it’s the optional UE capability. 
	RAN2#123 Agreements

·  RAN2 enables RRC_INACTIVE UE receiving multicast to also receive possible PTM retransmissions initiated by UEs receiving multicast in RRC_CONNECTED.

·  Allow configuration of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM for INACTIVE UEs (38.331).

·  UE receiving MBS multicast in RRC_INACTIVE should start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM when reception of the transport block has not been successful. FFS the details, e.g. when the timers are started exactly.

·  This is optional UE capability


In legacy DRX operation, DRX HARQ RTT Timer is only applicable when the HARQ feedback is enabled, and the timer is started at the end of DL HARQ feedback transmission. 
In inactive multicast reception, DL HARQ feedback is not supported, and there is no DL HARQ feedback related configuration in the inactive multicast configuration. Therefore, UE has no any information of the HARQ feedback timing for inactive multicast reception, and the legacy DRX HARQ RTT timer start rule is no longer applicable for it. We need to specify a new rule to start the DL HARQ RTT timer for inactive multicast DRX operation. There are two options:

· Option 1: Start the DRX HARQ RTT Timer immediately after the end of the PDSCH reception.
· Option 2: Start the DRX HARQ RTT Timer after a time duration after the end of the PDSCH transmission. 
Option 2 may require the introduction of new configuration parameters for the time duration. It seems unnecessary as network is aware of this situation ( i.e. no DL HARQ feedback configuration) and will take it into account when providing the value of DRX HARQ RTT timer. Therefore, we can simply go for Option 1. 
Proposal 4: In inactive multicast DRX operation, UE starts drx-HARQ-RTT-TimerDL-PTM in the first symbol after the end of the corresponding PDSCH reception.
Following is the corresponding TP:

	3>
else if drx-HARQ-RTT-TimerDL-PTM is applied in RRC_INACTIVE:
4>
start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process when the the reception has not been successful. 

NOTE: UE starts drx-HARQ-RTT-TimerDL-PTM in the first symbol after the end of the corresponding PDSCH reception. 


Open issue 3: FFS on the value of RNTI for multicast MCCH

In previous RAN2 discussion [1], majority view was to introduce the fix value for the multicast MCCH RNTI, and some companies thought multicast MCCH may be scheduled by G-RNTI at that time.

	Rapp summary in [AT121bis-e][604] [1]
On proposal a (i.e. fix value for multicast MCCH RNTI), 2 companies doesnot agree with it. 

On proposal b (i.e. exclude using G-RNTI for MCCH scheduling), 2 companies think we should consider to use G-RNTI for MCCH scheduling; but other companies cannot understand how it can work.  

Considering the company’s concerns, rapporteur suggests not to agree these proposals, and invites companies to provide the contribution to next meeting.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    


Since later RAN2 agreed to introduce multicast MCCH RNTI for the multicast MCCH scheduling, we think it should be agreeable to introduce a new fix value for the multicast MCCH RNTI. 
Proposal 5: Introduce a new fix RNTI value for multicast-MCCH-RNTI. 
Following is the corresponding TP:

	Table 7.1-1: RNTI values.

Value (hexa-decimal)

RNTI

0000

N/A

0001–FFF2

RA-RNTI, MSGB-RNTI, Temporary C-RNTI, C-RNTI, CI-RNTI, MCS-C-RNTI, CS-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, PS-RNTI, SL-RNTI, SLCS-RNTI SL Semi-Persistent Scheduling V-RNTI, AI-RNTI, G-RNTI, G-CS-RNTI, and CG-SDT-CS-RNTI
FFF3–FFFA
Reserved

FFFB
Multicast-MCCH-RNTI
FFFC
PEI-RNTI
FFFD
MCCH-RNTI
FFFE
P-RNTI
FFFF
SI-RNTI
Editor Note: FFS on the value of the multicast-MCCH-RNTI. 


Open issue 4: FFS on the value of the LCID for multicast MCCH

In previous RAN2 discussion [1], majority view was to introduce the new fix LCID value for the multicast MCCH, and some companies thought it’s unnecessary to introduce the new LCID for MCCH if RNTI value can be used to distinguish the multicast MCCH and broadcast MCCH.

	Rapp summary in [AT121bis-e][604] [1]
Proposal 10 In R2-2303420 (for agreement, 15/17): Introduce a new LCID in Table 6.2.1-1 for multicast MCCH. 
According to company’s input (including comments part)

· On P10, 4 companies donot support it and they think the new LCID may not needed.


With the new RNTI value introduced for multicast-MCCH-RNTI, since it can be used to distinguish multicast MCCH and broadcast MCCH, it seems no issue to use the same LCID for both multicast MCCH and broadcast MCCH. 
Proposal 6: The same LCID value is used for multicast MCCH and broadcast MCCH. 
Following is the corresponding TP:

	Table 6.2.1-1c Values of LCID for MBS broadcast and multicast on DL-SCH

Codepoint/Index

LCID values

0

Broadcast MCCH and multicast MCCH
1–32

Identity of the logical channel of broadcast MTCH

33–63

Reserved




2.3 MAC operation during RRC state transition

The following is the current spec description on L2 operation during the RRC state transition from RRC_CONNECTED to RRC_INACTIVE.
	5.3.8.3
Reception of the RRCRelease by the UE

The UE shall:

==omit some text==
1>
if the RRCRelease includes suspendConfig:

2>
reset MAC and release the default MAC Cell Group configuration, if any;
2>
apply the received suspendConfig except the received nextHopChainingCount;

==omit some text==
2>
suspend all SRB(s) and DRB(s) and multicast MRB(s), except SRB0;
2>
indicate PDCP suspend to lower layers of all DRBs and multicast MRBs;
==omit some text==
2>
indicate the suspension of the RRC connection to upper layers;

2>
enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];

	5.12
MAC Reset

If a reset of the MAC entity is requested by upper layers or the reset of the MAC entity is triggered due to SCG deactivation as defined in clause 5.29, the MAC entity shall:

==omit some text==
1>
if upper layers indicate SCG deactivation and bfd-and-RLM with value true is configured for the deactivated SCG:

2>
stop (if running) all timers except beamFailureDetectionTimer associated with PSCell and timeAlignmentTimers.

1>
else:

2>
stop (if running) all timers, except MBS broadcast DRX timers;
==omit some text==
1>
flush the soft buffers for all DL HARQ processes, except for the DL HARQ process being used for MBS broadcast;

1>
for each DL HARQ process, except for the DL HARQ process being used for MBS broadcast, consider the next received transmission for a TB as the very first transmission;


For MBS multicast in R17, when UE enters RRC_INACTIVE, UE will stop the related MAC timer, flush the soft buffers for the DL HARQ process being used for MBS multicast, and suspend the multicast MRB.
For inactive multicast reception, RAN2 agreed in last meeting that multicast MRB is not suspended when UE enters RRC_INACTIVE from RRC_CONNECTED state. 
· Unless blocking issues are identified, UE behaviour is not to suspend corresponding multicast MRBs and to keep using them in INACTIVE

But the MBS multicast related MAC operation is still not clear.  
According to RAN2 agreements, the inactive multicast configuration and connected multicast configuration have different structures, and network implementation may provide the inactive multicast configuration same or different from that in connected state, Therefore, when UE enters RRC_INACTIVE, UE will apply the inactive multicast configuration directly without comparison especially on the PHY and MAC part, and the transmission continuity in MAC layer and PHY layer cannot be supported. 

Proposal 7: When UE enters RRC_INACTIVE, UE stops the multicast MBS related MAC timer, flush the soft buffers for the DL HARQ process being used for MBS multicast operation, same as R17. 
3 Conclusion
According to the analysis in section 2, we propose that:
<CFR configuration>

Proposal 1: Confirm that there is no restriction on the multicast CFR in RRC_INACTIVE and the broadcast CFR configuration in the same cell.

Proposal 2: Confirm that the multicast CFR configuration in RRC_CONNECTED state and in RRC_INACTIVE state can be same or different, and it’s up to network implementation.   
<MAC operation>

Proposal 3: DRX Command MAC CE is applicable for inactive multicast DRX operation.
Proposal 4: In inactive multicast DRX operation, UE starts drx-HARQ-RTT-TimerDL-PTM in the first symbol after the end of the corresponding PDSCH reception.
Proposal 5: Introduce a new fix RNTI value for multicast-MCCH-RNTI. 
Proposal 6: The same LCID value is used for multicast MCCH and broadcast MCCH. 
<MAC operation during state transition>

Proposal 7: When UE enters RRC_INACTIVE, UE stops the multicast MBS related MAC timer, flush the soft buffers for the DL HARQ process being used for MBS multicast operation, same as R17. 
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